MAP kinase signaling and inhibition in melanoma.
The mitogen-activated protein kinase (MAPK) pathway is critical to oncogenic signaling in the majority of patients with malignant melanoma. Driver mutations in both NRAS and BRAF have important implications for prognosis and treatment. The development of inhibitors to mediators of the MAPK pathway, including those to CRAF, BRAF, and MEK, has led to major advances in the treatment of patients with melanoma. In particular, the selective BRAF inhibitor vemurafenib has been shown to improve overall survival in patients with tumors harboring BRAF mutations. However, the duration of benefit is limited in many patients and highlights the need for understanding the limitations of therapy in order to devise more effective strategies. MEK inhibitors have proven to particularly active in BRAF mutant melanomas also. Emerging knowledge about mechanisms of resistance as well as a more complete understanding of the biology of MAPK pathway signaling provides insight into rational combination regimens and sequences of molecularly targeted therapies.